Adrenocorticotropic hormone-mediated changes in rat adrenal mitochondrial phospholipids.
We examined the subcellular localization of ACTH (adrenocorticotropic hormone)-induced changes in adrenal phospholipids using dexamethasone-treated rats. In adrenal mitochondrial fraction, ACTH significantly enhanced both concentrations and contents of phosphatidylinositol (37%), phosphatidylcholine (22%), and phosphatidylethanolamine (20%). Other mitochondrial phospholipids including cardiolipin did not change upon administration of ACTH. In adrenal plasma membrane, endoplasmic reticulum, and peroxisomes, no increase in phospholipids was observed. The ACTH-induced increases in mitochondrial phosphatidylinositol, phosphatidylcholine, and phosphatidylethanolamine were specific to adrenal among tissues tested. These changes were observed specifically in cortical cells rather than medulla. Nonsteroidogenic ACTH fragments and related peptides were unable to induce the change in adrenal mitochondrial phospholipids. From the dose-response profile with ACTH, the changes in mitochondrial phospholipids were closely related to ACTH-dependent stimulation of steroidogenesis. Furthermore, in vitro treatment with cyclic AMP enhanced both concentrations and contents of mitochondrial phosphatidylinositol, phosphatidylcholine, and phosphatidylethanolamine similar to those by the in vivo administration of ACTH. Both in vivo and in vitro experiments revealed that the hormone-induced changes in mitochondrial phospholipids were sensitive to a protein-synthesis inhibitor, cycloheximide. However, aminoglutethimide and cytochalasin B, which strongly inhibited the hormone-induced formation of corticosterone, did not affect the increases in mitochondrial phospholipids. These results suggest that the hormone-induced increases in these phospholipids occur between ACTH-mediated ribosomal protein synthesis and corticosterone formation.